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Dehydration attenuates heat tolerance, 
which could be involved in an incidence of 
heat stroke. Using mice, we tested tho 
hypotheses; i) dehydration attenuates their 
thermal preference and behavior, and ii) 
spontaneous exercise training augments heat 
tolerance by modulating behavioral 
thermoregulatory responses. Mice housed 
with or without a running-wheel for 8 wks 
(WR and NWR groups, n=47 and 40, 
respectively) were used. Implanted a body 
temperature (Tb) measurement device, the 
mice received s.c. injection of isotonic- or 
hypertonic-saline (1 ml/100 g of body wt; 
154 or 2,500 mM, IS or HS subgroup) and 
were placed in a box with 5 Peltier boards at 
the bottom. Three experiments were 
conducted for 90 min, using different 
controlling programs of the board 
temperatures: 1) constant board 
temperatures of 28°C or 39°C; 2) an 
operant-behavior setting: each board was set 
at 39°C and the right-end board was changed 
to 20°C within 60 s only when the mouse 
moved to the left-end board; and 3) a 
thermal mosaic setting: each board was set 
at either 15°C, 22°C, 28°C, 35°C, or 39°C with 
a 6-min interval. In Experiment 1, Tb 
increased at 39°C without any differences 
between the IS and HS subgroups and the 
NWR and WR groups.  In Experiment 2, the 
NWR group showed smaller operant counts in 
the HS subgroup than the IS subgroup; 
however, the WR group did not. In 
Experiment 3, the WR group preferred lower 
temperatures than the NWR group without 
any differences between the subgroups (e.g., 
33.4 ± 0.3°C and 34.7 ± 0.1°C in IS groups). 
Dehydration attenuates heat escape behavior.  
In addition, exercise training may alter 
thermal preference and behavioral responses, 
which prevents the attenuation of heat 
tolerance.
 
 
 
 
 
 
 
 
